As a new initiative in school year 2015-2016 for the course ICT Exercise, we implemented the completion of voluntary learning tasks in addition to required homework for students. The voluntary learning tasks were intended to enhance the learning motivation of students with a high level of computer literacy and encourage academic achievement. A learning advisor was assigned to provide support during specific periods outside of class and prepare reports on support given to the students' instructors. For submitting voluntary learning tasks, students could earn a maximum of 10 additional points to their overall results. Consequently, the submission rate for the voluntary learning tasks was 16% among a total of 374 undergraduate students. Meanwhile, the number of consultations with the learning advisor increased 2.1 times in 2015 compared with that in 2014, when the voluntary learning task scheme was not yet set. This result indicates that setting higher goals and providing a support system for students promote their learning behavior. The student group that completed the voluntary learning tasks showed a higher learning outcome compared with the student group that did not submit them. Learning outcomes were measured by year-end test and Rasti scores, which help assess capability for the effective use of information technology. We discuss the development of learning environment types to promote students' motivation to learn voluntarily.
Introduction


Many Japanese universities offer a course on information and communications technology (ICT) for all first-year students. The course contains modules on the use of Microsoft Office, e-mail, and web search engines for students to master the campus information system. Information education, which would deepen the study of any discipline at the university, is also essential for students' professional endeavors after graduation.
The required course ICT Exercise has been offered to all first-year students at Kyoto Koka Women's University. The purpose of the courses is to help students acquire the ability to use information applications and computer systems effectively, such as in gathering, analyzing, editing, and publicizing information properly (Sakai & Abe, 2012) . ICT Exercise I, a course offered in the first half of the school year, helps students acquire computer skills in the use of Microsoft Office, computers, and the internet. ICT Exercise II, offered in the latter half of the school year, hones students' skills learned in ICT Exercise I. Thus, non-freshman students are expected to possess the requisite skills in information application in their respective academic pursuits in their specialized fields. In a number of departments, students can seek advanced instruction in specialized information applications and computer systems in their subsequent years in college. Ida (2014) argued the importance of information literacy for knowledge construction in higher education.
Although many Japanese high schools provide ICT-related education, in which students would master information ethics and skills, such as in the use of Word, Excel, and HTML, many high school graduates would not master the skills in information applications at the necessary level as first-year college students. Instantly, Mizuno and Yasumatsu (2014) researched that 16% of first-year students had no lessons on computer literacy in their high school. Therefore, ICT Exercise would need to be offered as a mandatory course at our university to benefit those students with low levels of ICT knowledge.
To ensure that such students with low skill levels can understand the content of the course, the following three systems are applied in our university. These systems are considered to yield positive educational effects (Abe & Sakai, 2015) . First, the main lecture instructs students in a large class, and sub-lecturer responds to questions from students in a smaller class. Second, by arranging two or more classes in a particular day and the time of lessons, we can organize two levels of classes: the standard and the basic. The textbook is the same in the two classes, but the course content is slightly changed according to the level of the class. These two systems improve lesson instruction, as illustrated in Figure 1 . Third, if students fail to grasp the course content and homework in class, they can consult with their learning advisor outside of class time. This system improves learning support outside of the class, as illustrated in Figure 1 . Meanwhile, a number of first-year students already master computer skills upon university enrollment. Our aim is for students with a high level of computer literacy to improve their learning outcomes. This gap among students is a problem of the ICT Exercise course in 2015 in light of the results of 2014. Thus, in the first half of school year 2015-2016, we implemented a system that enables students to enhance their learning motivation and academic achievements with respect to higher computer skills. Concretely, we imposed the completion of voluntary learning tasks in addition to the required homework. Students submitted the voluntary learning task to the resident learning advisor, who is responsible for providing learning support to students. In this work, we determine whether both students' learning behavior and outcomes are improved by the imposed voluntary learning tasks in the ICT Exercise I course in school year [2015] [2016] . We compare the data in 2015 to those in 2014, when no voluntary learning tasks were assigned in the same course. Concretely, we verify the following two points: (1) whether the rate of a visit to the learning advisor would increase the submission rate of voluntary learning tasks (i.e., in reference to (c) learned behavior in Figure 1) ; and (2) whether the learning outcomes, such as year-end test scores, are different between students who complete voluntary learning tasks and those who do not. We then consider further improvements to increase the submission rate of voluntary learning tasks, such as through implementing a learning support environment.
Model of Causal Relationship Between Learning Environment and Learning Outcome
An Acceleration Program for University Education Rebuilding (AP) from 2014 to 2019 year was adopted at our university. As an AP project, we plan to promote a learning environment for supporting active learner students. Learning environment construction would certainly improve students' learning behavior, and consequently, their learning outcomes (Sakai, Abe, & Inui, 2014; Sakai, Fujita, Ozawa, Inui, Abe, & Yamashita, 2016) . The learning environment has two components: the lecture and learning support outside of class. Figure  1 shows the causal relationship among the learning environment, learning behavior, and learning outcomes. The learning environment is the cause, whereas learning behavior and learning outcomes are the results. To improve learning outcomes, the learning behavior of students must be promoted by building an encouraging learning environment. To verify this point, the present research collected quantitative data and analyzed whether the construction of the learning environment would lead to the promotion of positive learning behaviors and improvement of learning outcomes.
Materials and Method for the Management System of ICT Exercise
Management of Human Resources
From 2013, under the direction of university full-time faculty members, dispatch instructors employed by Work Academy Co., Ltd. are responsible for the ICT Exercise. Information on the class syllabus and operating structure has been reported in Abe and Sakai (2015) . In this work, we describe only the management system of the course. Figure 2 shows a management system diagram of ICT Exercise. A full-time faculty member explains the goals of teaching, evaluation criteria, and the content of ICT Exercise to a person of the in-house coordinator from Work Academy Co., Ltd. A full-time faculty member does not attend the class. One in-house coordinator explains the contents and management of the course to the dispatch lecturers who are responsible for each class. One main lecturer and one sub-lecturer are responsible for each class. The main lecturer handles the class, such as instruction of the exercises, controlling the degree of difficulty, and speed for the entire class. The sub-lecturer follows up on students who could not cope with the progress of the entire class and addresses their questions on auxiliary personal computer operations.
A learning advisor, who is also a sub-lecturer, must be up to speed on the contents of the course and learning progress of the students. The progress of the courses and students in each class is shared among the in-house coordinator and all dispatch instructors through regular meetings or e-mail dispatches. At the end of the semester, the in-house coordinator should discuss and determine the performance evaluation in association with all dispatch instructors. He/she should report the performance evaluation of all classes to a full-time RAISING STUDENT EFFORTS THROUGH VOLUNTARY LEARNING TASKS 256 faculty member, and the two will deliberate and decide on them. Further, the in-house coordinator summarizes the students' results, such as attendance, homework, voluntary challenge tasks, and year-end test outcomes. He/she should submit the report to the full-time faculty member, and the two of them should discuss the improvement of ICT Exercise for the next semester or school year. The faculty member will publicize his/her report on the coordinator's report in conferences on campus. Table 1 shows the availability schedule of the learning advisor. All ICT Exercise I classes were placed on Tuesdays or Wednesdays; thus, the learning advisor was made available on these days. The learning advisor was available for nine hours per week in 2015. Figure 3 is an image of the consultation corner where a learning advisor meets students. The learning advisor generally occupies the left side of the desk in Figure 3 . When students have questions, they may use any of the laptops at the right side of the image in Figure 3 , with assistance by the learning advisor. All students can freely utilize these computers when a learning advisor is not in residence. For the purpose of ease of access, we placed a permanent consultation corner in the lobby of the fifth floor, where dispatch instructors handle ICT Exercise classes.
Arrangement of the Learning Advisor
Differences in Course Management in 2014 and 2015
Table 2 illustrates the differences in class management between 2014 and 2015. Apart from the initiative of setting voluntary learning tasks, the two years have no significant differences in terms of course operation. The assignment of dispatch instructors and a learning advisor (see Figure 2) has been consistent. The Table 3 shows an outline of the required homework. Homework was assigned a total of eight times out of fifteen times lectures held in the first half of the school year. Homework constituted 25% of the overall RAISING STUDENT EFFORTS THROUGH VOLUNTARY LEARNING TASKS 258 evaluation in ICT Exercise. Dispatch instructors provided ethical approval and informed consent information for students to choose and complete voluntary learning tasks from the e-learning platform NESS, and then submitted these to the learning advisor. NESS is an online system that contains teaching materials on information education (e.g., use of Word, Excel, PowerPoint); it is a teaching aid that complements the assigned textbooks. The date, time, and frequency of submission of voluntary learning tasks were not determined particularly. The learning advisor should check the submitted voluntary learning tasks, and then respond to students when they have questions.
Contents of Voluntary Learning Tasks
Methods of Evaluation for Voluntary Learning Tasks
Proficiency in the voluntary learning tasks was not reflected in the evaluation. Submission of voluntary learning tasks could earn students up to 10 points added to the results of the previous year. This was based on the findings of Takami, Sugiura, and Simai (2012) that most of students did not tackle voluntary tasks though they could easily access them in the internet, unless they could have some incent. The students were notified that the submission of voluntary learning tasks would be reflected in the results of their evaluation but not of the specific point earned based on performance of the voluntary learning tasks.
There are two types of voluntary learning tasks in NESS, and point allocations were added in the following manner. First, for Microsoft Office exercises (Word/Excel/PowerPoint), one point was added when one task is submitted. Second, for character input tasks, the following points were added related to the number of tasks submitted: one point per four submissions, 2 points for 5 to 9 submissions, 3 points for 10 to 14 submissions, and 4 points for 15 submissions. Table 4 shows the submission rate of the voluntary learning tasks in the first half of 2015, compared between beginner and intermediate classes. A total of 60 students, 16% of all 374 students, submitted more than one voluntary learning task. The submission rate was 19.3% in the intermediate class, which was better than the 13.0% of the beginner class. Thus, students in the intermediate class worked more actively on the voluntary learning tasks. Students in the beginner class tended to remember the anxiety on test scores, etc. to get the additional points. Meanwhile, students in the intermediate class worked on the tasks to train for the tests or to enhance their computer skills. Table 5 provides the frequency distribution for the 60 students that received additional points by submitting voluntary learning tasks. Among the 60 students, 19 earned one point by submitting only one task. More than half (33 students, 55%) of the same 60 students earned only 1 or 2 points. Meanwhile, only four students earned the maximum of 10 points.
Results
Submission Rate for Voluntary Learning Tasks
Frequency of Visit to the Learning Advisor
Students must visit the learning advisor to submit the voluntary learning tasks. Table 6 lists the annual change in the number of visits to the learning advisor. There were more visits from May to July, when the homework and voluntary learning tasks were given to students. This trend is similar to the findings of Seki (2011) that some students visited an academic advisor on April at the beginning of course, but inversely many visited him from May to July to help their lessons or homework. The number of visits in 2015 increased 2.1 times compared with that in 2014. Table 7 shows the consultation content and number of visits to the learning advisor from April to July. The column for "homework and voluntary learning tasks" indicates the visits for consultation on or submission of homework and voluntary learning tasks. In 2015, there were 234 cases, which were 2.9 times more than the 81 cases in 2014, although the number of students taking ICT Exercise was greater in 2014 than in 2015 (see Table  2 ). These 234 consultations from April to July comprised 79.9% of the total 293 consultations for the entire school year. Many students were particularly seeking support on Excel operation. Homework on Excel exercises was often assigned in June. As such, the number of consultations was supposed to peak in June. However, in 2015, as the voluntary learning tasks were assigned, the number of consultations increased RAISING STUDENT EFFORTS THROUGH VOLUNTARY LEARNING TASKS 260 dramatically compared with the case in 2014. Many students probably wanted to earn credits toward a high score on their year-end test. The implementation of the voluntary learning tasks would certainly be a major factor for the increase in the number of consultations to the learning advisor in 2015. Table 8 shows the rate of awareness and uses experience of students as regards the learning advisor. As the scheme was repeatedly announced in each class, nearly all of the students (96%) were aware of the available learning support offered by the learning advisor. However, students who never utilized such support constituted a high percentage (65%). Table 9 shows the reasons that students do not visit the learning advisor. The percentage of students who did not require consultation was the highest at 38%. The reason may be that the sub-lecturer for each class already provided support during a lecture. Meanwhile, 28% of students reported that they could not arrange the time to meet the advisor, and therefore, could not consult with the learning advisor. 
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Student Awareness of the Learning Advisor
Learning Outcome Improvement by Efforts toward Voluntary Learning Work
In this section, we verify the effects of the submission of voluntary learning tasks on learning outcomes. For this, we compare the differences in learning outcomes between the group that submitted the tasks and the group that did not. Table 10 shows a comparison of the seven indicators of learning outcomes for the two groups. The difference in points between the two groups is clear in all seven of the indicators; the submission group had a higher average score compared with the non-submission group. In particular, the difference was great in the Rasti test, which is largely recognized in Japan as an assessment for information literacy.
The higher points of the submission group may be attributed to the group's already higher learning motivation and computer literacy before attending the ICT Exercise course. In other words, there may be a causal relationship in which "(d) learning outcome" would affect the "(c) learning behavior" in Figure 1 . It would be likely difficult to verify with quantitative data that self-learning behavior would clearly cause improvement of learning outcomes. To determine clearly the direction of a causal relationship, qualitative research and analysis, including interviews with students, would be necessary. However, the present data should clarify that the submission group had high learning outcomes, as shown in Table 10 . It is important to establish the appropriate learning support system to ensure that higher performing student groups can further enhance their learning behaviors and outcomes. 
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Discussion
The high learning outcomes of the submission group indicate the importance of encouraging students to submit voluntary learning tasks. In this section, we discuss learning environment types and support that help further improve the submission rate of voluntary learning tasks. Subsequently, we discuss the training system for active learners through the efforts toward completing voluntary learning tasks.
Improvement in the Submission Rate of Self-learning Tasks
The submission rate of voluntary learning tasks was 16.0% (see Table 4 ). Although the number of students' visits to the learning advisor increased from that in 2014 (see Table 6 ), the submission rate of 16.0% is not very high. To improve the submission rate of voluntary learning tasks to 25%, the following technical methods need improvement.
(a) Submission method: In 2015, students need to submit voluntary learning tasks to the learning advisor in person. Consequently, as shown in Table 9 , 28% of students could not do so owing to time constraints. In future, we shall improve the method of submission by considering how the learning advisor can also accept submissions via e-mail or a learning management system (LMS). However, we should verify whether the feedback on voluntary learning tasks from the learning advisor by e-mail would affect learning outcomes, compared with the face-to-face consultation with the learning advisor.
(b) Scoring method: In 2015, submission frequency of voluntary learning tasks, not actual performance, was reflected in the scoring. Learning behavior would be enhanced if both performance and submission would be evaluated and scored; for example, the scoring system can be changed to follow three stages such as high, middle, and low.
(c) Self-confirmation of the submission status: The learning advisor reflected the filing of the submission status for each student in the performance evaluation. However, students could not record the submission status, as there was no LMS or similar mechanism in place; the students themselves were required to record their submission. If the students could check the learning efforts and grasp the submission scheme of their voluntary learning tasks in LMS, they may be more likely to submit tasks.
The original purpose for assigning a learning advisor was to provide support students with a low level of understanding of the course content; supporting students in undertaking additional work through the voluntary learning tasks was second priority. The number of "contents of the lecture" for 2015 in Table 7 contains the cases of consultations on the homework and voluntary learning tasks. Meanwhile, the number of "contents of the RAISING STUDENT EFFORTS THROUGH VOLUNTARY LEARNING TASKS 262 lecture" for 2014, when students were not given voluntary learning tasks, does not contain the cases of consultations on the voluntary learning tasks. Increasing the number of consultations for homework would enhance the learning support for students with low proficiency. This support could also lead to increased confidence in mastering homework, and consequently encourage students to attempt and complete voluntary learning tasks.
Development of Active Learners Through Self-learning Task Efforts
The voluntary learning task scheme was set for the main purpose of encouraging students with a high level of ICT literacy to obtain higher learning outcomes. However, the effect of voluntary learning tasks was not limited to learning outcomes. Even if students are initially motivated by the point addition from task performance, the habit of continuing to tackle the voluntary learning tasks might cultivate endogenous, autonomous learning behavior to aim at higher goals.
In AP projects at our university, we should implement environmental construction that can promote students' learning efforts, including the voluntary learning tasks. Sakai et al. (2014) set up the following four active learner (AL) levels as attitudes of proactive learning conducive to training active learners stepwise.
At AL level 0: Students do not complete homework at all. At AL level 1: Students are not eager to tackle homework and have a low submission rate. At AL level 2: Students tackle homework with a higher enthusiasm and with the cooperation of others, such as the learning advisor.
At AL level 3: Students can tackle homework alone proactively. At AL level 4: Students can support other students in their homework. The goal of our university is to foster students at the AL level 3. Both the arrangement of the learning advisor and voluntary learning tasks comprise the learning support system aimed at the development of AL levels. At AL Level 2, students themselves could not complete fully the homework or voluntary learning task, but could solve problems properly through consultation with a learning advisor. At AL Level 3, students themselves can solve learning tasks. By imposing learning hurdles, such as voluntary learning tasks, first-year students can form the habit of challenging themselves to seek higher goals. Through the voluntary learning tasks in this study, students could master learning management and apply it effectively in other courses.
We plan to consider improvements in the environment of learning support and method of consultation with learning advisors to encourage students toward becoming active learners. Based on the quantitative analysis in this study, we will conduct interviews with students in the submission group as regards their efforts toward voluntary learning tasks. Such interviews may confirm that tackling voluntary learning tasks would improve learning attitudes and behaviors, and consequently, learning outcomes. Concretely, we would select a few students with a high submission rate from the 60 students in the submission group. We would ask them the following questions: (a) Their reason for continuing to submit voluntary learning tasks, (b) whether or not the submission of voluntary learning tasks affected the improvement of their learning outcomes, (c) the effect of consultations with the learning advisor on their level of motivation, and (d) the adjustments they made to their schedule to accommodate visits to the learning advisor. Subsequently, we could improve the teaching and learning support system in ICT Exercise. This system would be necessary for elevating the AL levels of our students.
